The centenary of Alois Alzheimer's description of the case of Auguste Deter has renewed interest in the early history of dementia research. In his 1907 paper Alzheimer described the presence of plaques and tangles in one case of presenile dementia. In the same year, Oskar Fischer reported neuritic plaques in 12 cases of senile dementia. These were landmark findings in the history of research in dementia because they delineated the clinicopathological entity that is now known as Alzheimer's disease. Although much has been written about Alzheimer, only little is known about Fischer. The present article discusses Fischer's work on dementia in the context of his life and time.
Over the past 2 years, the centenary of Alois Alzheimer's description of the case of Auguste Deter has been marked repeatedly (Jucker et al., 2006; Perry et al., 2006) . It seems clear that Alzheimer's name will be linked forever with one of the most common and feared diseases affecting the elderly population. Accordingly, there is much interest in his life and work. Two full-scale biographies and several articles presenting Alzheimer's work in the context of his life have been published in recent years (Maurer and Maurer, 1998; Jü rgs, 1999; Dahm, 2006; Graeber, 2006; Jellinger, 2006; Goedert and Ghetti, 2007) . His childhood home has been turned into a museum and conference centre. Furthermore, the clinical notes and histological slides of Auguste Deter (Alzheimer's first case) and the slides of Johann Feigl (Alzheimer's second case) have been recovered and reanalysed (Graeber et al., 1997; Maurer et al., 1997; Graeber, 1999; Klü nemann et al., 2006) . Emil Kraepelin, Director of the Royal Psychiatric Clinic in Munich, where Alzheimer worked from 1903 to 1912, named the disease after his colleague in the eighth edition of his textbook of Psychiatry, which was published in 1910 (Kraepelin, 1910) . At that time, Alzheimer had published only one short paper on the subject (Alzheimer, 1907) . In it, he described the combined presence of plaques and tangles in the brain of Auguste Deter, who had suffered from presenile dementia. Four additional cases of dementia with plaques and tangles (Bonfiglio, 1908; Perusini, 1909; Sarteschi, 1909) were known to Kraepelin when he was revising his textbook. As discussed before (Amaducci et al., 1986; Goedert and Ghetti, 2007) , it is not entirely clear what compelled Kraepelin to separate this condition from senile dementia and to name it after Alzheimer. He mentioned the young age of the patients, language disturbances, focal signs and severe dementia as major distinguishing characteristics.
In the same year as Alzheimer, Oskar Fischer published a clinicopathological study of 16 cases of senile dementia, in which he provided the first description of the neuritic plaque (Fischer, 1907) . Over the next 5 years, Alzheimer and Fischer collected additional cases and correlated clinical symptoms with neuropathological findings, extending their earlier work. Central was their use of the reduced silver staining technique developed by Max Bielschowsky a few years earlier (Bielschowsky, 1902 (Bielschowsky, , 1903 . In view of Fischer's major contributions to the study of dementia, it is surprising how little is known about him, especially when compared with Alzheimer. In an attempt to correct this imbalance, the present article describes Fischer's work on dementia, discusses it in relation to that of his contemporaries, in particular Alzheimer, and provides some biographical information.
At the German University in Prague
Oskar Fischer ( Fig. 1) was born in Slaný , a small town in central Bohemia located 25 km northwest of Prague, on April 12, 1876, where his father was the administrator of an agricultural estate. Following primary and secondary schools in Slaný , he attended the medical school at the Universities of Prague and Strasbourg. He obtained his MD degree in Prague in 1900.
At the time, what is now the Czech Republic, formed part of Austria-Hungary. In 1882, in the wake of growing Czech nationalism, the Charles University of Prague was divided into a Czech and a German University. Up to this point, there had only been a German University. The Czech University existed until 1939, when it was closed by the German occupant. It reopened in 1945. The German University was abolished in 1945 by a decree from the President of Czechoslovakia, with retroactive effect to November 17, 1939, the day the Germans had closed the Czech University (Míšková , 2007) .
At the beginning of the 20th century, the majority of the population of Bohemia and Moravia used Czech as its first language, but 25% of the population was German speaking. Prague was the third largest city of Austria-Hungary, with some 600 000 inhabitants, 30 000 of whom were German speaking. The cultural importance of the Prague Germans far outweighed their number. Besides a German University, Prague had two large German theatres, one German concert hall, five German secondary schools and two daily German newspapers (Wagenbach, 1993) . Rainer Maria Rilke, Franz Kafka, Egon Erwin Kisch and Franz Werfel were all born in Prague between 1875 and 1890 into families belonging to the German-speaking minority (Spector, 2000) . Oskar Fischer, who spent his academic career at the German University, also belonged to this minority.
After obtaining his MD degree in May 1900, Fischer worked at the Department of Pathological Anatomy of the German University for 2 years, before he moved to the Department of Psychiatry, where he stayed until 1919. From 1886 to 1921, the Department of Psychiatry was directed by Arnold Pick, a major figure in behavioural neurology, who is now best remembered for his definition of frontotemporal dementia (Pick, 1892 (Pick, , 1906 Kertesz and Kalvach, 1996) .
During World War I, Fischer was assigned as physician-in-chief to the Division of Neurology and Psychiatry of the second Garrison Hospital in Prague, where he treated many soldiers who had developed mental problems while fighting on the Eastern Front. It is here that he became involved in the so-called 'Halbhuber affair'. Halbhuber was a German doctor with the rank of colonel in the Austrian army and Fischer's superior. His behaviour towards soldiers traumatized at the front was brutal. He used electrotherapy with strong alternating currents on them and sent hundreds of soldiers who were in no fit state to fight, back to the front. This form of electrotherapy to treat so-called 'war neuroses' was developed in Germany by the psychiatrist Fritz Kaufmann, who used it in conjunction with strong verbal suggestion (Kaufmann, 1916) . It was widely practiced by both Central and Allied powers, although only few of those treated in this manner were ever returned to the front. Most were employed instead in war-related clerical activities in their respective home countries (Eissler et al., 1979; Lerner, 2003) .
Fischer challenged Halbhuber, who enjoyed the support of German nationalist circles in Prague, and demanded his dismissal on grounds of sadistic behaviour and mental instability. Following a military tribunal, Halbhuber was declared insane and was removed from his post. For daring to criticize his superior, Fischer was transferred to the Barracks Hospital in Pardubice in eastern Bohemia, where he worked until the end of World War I. It was here that he met Franziska, his future wife, who was a voluntary nurse with the Red Cross. They were to have two children, the twins Lotte and Heinz. In the newly formed Czechoslovakia, Fischer was politically active, standing as a candidate for Parliament and Prague City Council on behalf of the German Democratic Liberal Party, a party with Social Democratic leanings. In 1923, while canvassing, he was beaten up by antiSemitic students (Míšková , 2007 
Oskar Fischer
Department of Psychiatry and the German University as a whole (Hlavá č ková and Svobodný , 1998; Míšková , 2007) .
After his time at the University, Fischer opened a private practice for Neurology and Psychiatry in Prague. He lived in the same street as Vladimír Vondrá č ek, Professor of Psychiatry at the Charles University from 1957 to 1970. In his memoirs, Vondrá č ek described Fischer as 'a nice man with quite a distinctive personality who was very original' (Vondrá č ek, 1977) . Given his scientific achievements, it is difficult to understand why the newly formed and independent Czechoslovakia could not find a full Professorship for Fischer at the German University. During the time of the Austro-Hungarian Empire, he had been promoted to Assistant Professor of Psychiatry in 1907 and to Associate Professor in 1917. Fischer lectured at the German University until January 1939, when he was revoked by the University authorities. This was after the Munich Dictate of September 1938, when Czechoslovakia lost 30% of its territory, 33% of its population and 40% of its national income (Rothkirchen, 2005) , and before the German invasion of Bohemia and Moravia of March 1939. The University was clearly doing the bidding of her German masters before they had even reached Prague.
Fischer continued to work in private practice until 1941, when he was arrested by the Gestapo. He was taken to the Small Fortress in Terezín (Theresienstadt) in northwestern Bohemia, that the National Socialists had turned into a political prison in 1939 (Huppert and Dori, 2005) . It is located close to the garrison town of Terezín that became a Jewish ghetto in late 1941 (Adler, 1960) . By 1945, overcrowding and the abysmal living conditions in the ghetto had led to the death of over 35 000 people. Furthermore, between 1942 and 1944, 83 000 people were taken from Terezín to concentration camps in the East, where only 3000 survived World War II. Despite its proximity, the Small Fortress was run separately from the ghetto. Its regime was extremely brutal and detention there for any length of time was equivalent to being handed a death sentence. Between 1940 Between and 1945 Between , 2600 people died in the Small Fortress, mainly through torture and execution. With his arrest, Oskar Fischer's fate was sealed. He died in Terezín, apparently of a heart attack, on February 28, 1942 .
It was at the Department of Psychiatry of the German University that Fischer carried out his groundbreaking research centred around clinicopathological correlations. Dementia was only one of the topics he worked on, although, when looking back, it probably led to his most important publications (Fischer, 1907 (Fischer, , 1910 (Fischer, , 1912 . Other topics included tumours of the central nervous system and spongiform cortical atrophy, which Fischer named and was one of the first to describe (Fischer, 1911 ). Fischer's habilitation thesis was on the causes and relevance of cerebrospinal pleocytosis. Like Alzheimer, he devoted much of his work to the clinical and histological study of neurosyphilis, then a pressing problem in psychiatry. Alzheimer carried out the definitive study on the neuropathology of progressive paralysis (Alzheimer, 1904) . Around this time, the artificial induction of inflammation and fever was shown to lead to clinical improvements in patients with progressive paralysis, then an incurable disease. Fischer developed a novel preparation of degraded proteins (named phlogetan) that was used to this effect (Fischer, 1922) . The best-known work in this area was by Julius WagnerJauregg, Professor of Psychiatry at the University of Vienna, who was awarded the 1927 Nobel Prize in Physiology or Medicine for 'his discovery of the therapeutic value of malaria inoculation in the treatment of dementia paralytica' (Wagner-Jauregg, 1950; Whithrow, 1993) .
Early history of the plaque
In 1892, Paul Blocq and Georges Marinesco, while working at the Salpê triè re Hospital in Paris (directed by Jean-Martin Charcot), described the presence of abundant 'amas ronds' (round heaps) in the cerebral cortex from an elderly individual with epilepsy (Blocq and Marinesco, 1892) . Their study compared the histopathological changes in nine patients with idiopathic epilepsy, who had died at different ages and whose brains were stained in various ways. They found round heaps in a single brain but did not comment further on their possible significance. The round heaps were identified because they were stained more strongly than the neuropil with haematoxylin-eosin and a number of other stains. Blocq and Marinesco suggested that they corresponded to nodules of glial sclerosis. Prior to this work, Beljahow (1889) had described nerve cell degeneration in senile dementia. Although somewhat vague, several of his statements have variously been interpreted as describing plaques and tangles.
In 1898, Emil Redlich, who worked at the Second Psychiatric Clinic of the University of Vienna (directed by Wagner-Jauregg), described what he named 'miliare Sklerose' (miliary sclerosis) in two cases of senile dementia (Redlich, 1898) . He also referred to these structures as 'plaques', probably the first use of the now familiar denomination. Redlich used the dye carmine red to stain the cerebral cortex of a 78-year-old woman who had died with advanced dementia. Her brain was reduced in size, with the most severe atrophy in the frontal and temporal lobes of the cerebral cortex. Redlich observed the presence of large numbers of plaques in grey matter, often in proximity to degenerating ganglion cells. They were of different sizes, contained some fibrous material and tended to have a nucleus in the centre. He referred to the smaller plaques as cotton wool-like, introducing yet another term that is still in use. Like Blocq and Marinesco, Redlich also believed that plaques corresponded to a modified type of glial cell, mostly because of the presence of fibrous material. He reflected on whether glial cell proliferation could be the primary event or whether it was secondary to nerve cell degeneration. He concluded that it was a secondary event.
In 1906, Koichi Miyake from the Psychiatric Clinic of Tokyo University, who had trained in Vienna, reported on changes in the ageing cerebral cortex (Miyake, 1906) . He studied 25 brains, 4 of which were from patients with dementia. Two of these had plaques that Miyake believed to be glial in origin. Alzheimer's 1907 paper is remarkable because of the description of both plaques and tangles in the brain of Auguste Deter (Alzheimer, 1907 
Fischer's 1907 paper
Fischer studied the cerebral cortex of 16 cases of senile dementia using a variety of staining techniques, including Bielschowsky silver. He described the presence of plaques in 12 cases and provided the first description of what is now known as the neuritic plaque (Fig. 2) . He failed to observe plaques in the brains of 10 controls, 10 cases with psychosis and 45 cases with neurosyphilis.
Unlike Blocq, Marinesco and Redlich, Fischer did not believe in a glial origin of plaques. He described them as inclusions of unknown origin and different sizes, ranging from 10 to 120 mm in diameter. The smallest plaques had a compact appearance and were embedded in what appeared to be the normal neuropil. As the plaques grew in size, they tended to consist of a core surrounded by a corona and were associated with a large number of abnormal neurites. The overall appearance of the mature plaques reminded Fischer of the histological appearance of an actinomycosis ('Aktinomycesdruse'). Subsequently, both Fischer and others often referred to plaques as 'Drusen' or 'drusige Nekrosen'. Willibald Scholz used the term in his 'drusige Entartung der Gefä sse', to describe what is now known as cerebral amyloid angiopathy (Scholz, 1938) . The German 'Druse' is equivalent to the English 'geode', a cavity in a rock that has its interior surface studded with crystals. Geodes are commonly found in volcanic rocks. An 'Aktinomycesdruse' resembles a typical plaque.
Fischer considered the abnormal neurites to be an important characteristic of the plaque. He described them as club-shaped and believed that their appearance resulted from proliferative changes of what were called 'neurofibrils' at the beginning of the 20th century (Bethe, 1900) . They correspond to a network of fine filaments that traverses nerve cells and resemble most closely what we now call the neuronal cytoskeleton. The term neurofibril has survived in the expressions 'neurofibrillary tangle' and 'neurofibrillary degeneration'. The neuritic changes reminded Fischer of structures that had been described before, mostly in the developing nervous system. However, he did not go so far as to describe them as regenerative. Despite their appearance, he believed them to be degenerative. One year after Fischer, Hü bner also described the presence of neuritic plaques in cases of senile dementia (Hü bner, 1908).
Fischer described plaques in 12 of 16 cases with senile dementia. This led him to investigate whether the clinical symptoms distinguished the 12 cases from the other four. He found that the cases with neuritic plaques had features compatible with a clinical diagnosis of presbyophrenia, whereas the cases devoid of plaques had simple senile dementia characterized by general mental decline. Fischer concluded that the 'drusige Nekrose' was the pathoanatomical substrate of presbyophrenia. He was of the opinion that presbyophrenia and simple senile dementia were two different diseases.
Presbyophrenia refers to a subtype of dementia characterized by confabulations, disorientation, marked memory impairment for recent events, hyperactivity and elevated mood (Berrios, 1986 (Berrios, , 1990 . The term was coined by Ludwig Kahlbaum in 1838 but it did not become widespread until its reintroduction by Carl Wernicke (1906) . Over the next two decades, presbyophrenia was commonly used, before it disappeared progressively with the redefinition of dementia in terms of impaired cognition.
Fischer's 1910 paper
This paper of nearly 100 pages provides a comprehensive pathological and clinical description of a large number of cases with plaques. Fischer studied a total of 275 brains from cases of psychosis, neurosyphilis and controls of various ages, with 110 being over 50 years old at the time of death. He found plaques in 56 cases, all of whom were 450 years of age. He confirmed his findings of 1907 and proposed that the 'drusige Nekrose', which he now referred to as Sphaerotrichia multiplex cerebri (to reflect the spherical nature and filamentous organization of the plaque) was the defining pathological characteristic of presbyophrenic dementia. Of the 56 cases with plaques, 42 exhibited a clinical picture of presbyophrenia, as defined by Wernicke. The remaining 14 cases were more varied but exhibited at least some presbyophrenic features. Of the 275 cases examined, only 2 fell outside the proposed classification, in that they had plaques with a clinical picture of simple dementia. Fischer did note, however, that the abundance of plaques in these 2 cases was much lower than in the 56 cases with presbyophrenic dementia and that their brains showed no signs of atrophy. Solomon Carter Fuller reported similar observations the following year (Fuller, 1911) . Fischer speculated that, had these individuals lived longer, they would have gone on to develop abundant plaques and the clinical symptoms of presbyophrenia. In addition to his previous observations, Fischer now also described neurofibrillary tangles in a subset (17%) of cases with plaques (Fig. 3) .
Besides the sheer number of cases studied in great clinical and neuropathological detail, this paper is remarkable for its comprehensive and insightful description of the plaques. Fischer found them to be concentrated in cortical grey matter, with the heaviest load in frontal cortex, followed by temporal cortex. He observed smaller numbers of plaques in thalamus, striatum and cerebellum but not in brainstem or spinal cord. Based on morphological criteria, Fischer distinguished eight types of plaques (Fig. 4) . Stage I consisted of little star-like fibrous structures embedded in the normal neuropil. Over time, several of these structures, Fischer referred to them as 'Morgensterne' (morning stars), merged (stage II) and displaced normal-looking neurites that bent around them. Stage III was characterized by an increase in plaque size and the presence of abnormal material outside the star-like structures, giving rise to a spoke-like appearance. The plaques of stage IV looked like wheels, with a star-like core linked to a fibrous sphere through several spokes. The largest plaques made up stage V; they had a homogeneous appearance and were made of thick fibrous material.
Stage VI referred specifically to the association of plaques with blood vessels. Fischer described examples of perivascular deposits and of blood vessel walls infiltrated by what appeared to be the same abnormal material, resulting in the destruction of the vessel wall. The vascular abnormalities associated with senile dementia were first described by Gustav Oppenheim from the University of Freiburg (Germany) in 1909. He found 'drusige Nekrosen' next to hyalinized blood vessels in about half of the autopsied brains of individuals with senile dementia and speculated that the material deposited in the capillaries was the same as that in the 'Drusen' (Oppenheim, 1909 ). Fischer's description of 1910 was more comprehensive than Oppenheim's and provided the first illustration of what is now known as 'cerebral amyloid angiopathy'. Neither Oppenheim nor Fischer made the connection between cerebral amyloid angiopathy and intracerebral haemorrhage. It was only established many years later (Neumann, 1960) . Stage VII was characterized by the presence of fine fibrous material inside the plaque that Fischer interpreted as a sign of destruction. Finally, Figure 3 Drawings of neurofibrillary tangles from the brains of patients with senile dementia. Reproduced from Fischer's 1910 paper.
Stage VIII was quite distinct, in that it consisted of a massive, diffuse infiltration of cortical grey matter by what looked like the same fibrous material found at the periphery of the more mature plaques. Ganglion cells located within these infiltrations appeared to be degenerating.
Fischer believed that plaque stages I-V formed a continuum extending from early to late clinical stages. He observed a close relationship between disease duration and plaque stage. The longer the duration of disease, the older the plaques appeared. Plaque stages I-III were associated with an average disease duration of 6 months, stages III and IV with an average duration of 19.5 months and stages IV and V with an average duration of 37 months. Fischer was not sure where stages VI and VII fitted in but tended towards classifying them as late stages. Stage VIII, by contrast, was considered to be an early stage in brain tissue that was unusually susceptible to the deposition of fibrous material. Club-shaped abnormal neurites were associated with approximately 50% of plaques. Most of these were at stage V, with some stage IV and a few stage III plaques also being affected. Stages I and II were not associated with club-shaped neurites.
Fischer concluded that Sphaerotrichia cerebri multiplex was a specific brain disease in the clinical and pathological-anatomical sense. Unlike most of his contemporaries who focused on clinical classification, he used a characteristic pathological change to delineate a clinical condition that he believed to be identical with presbyophrenic dementia.
Fischer's 1912 paper
The third and final paper brings the number cases with a pathology of Sphaerotrichia multiplex cerebri and a clinical picture of presbyophrenic dementia identified by Fischer to 72. Of these, 21% also exhibited tangles, which Fischer referred to as 'grobfaserige Fibrillenwucherung der Ganglienzellen' (coarse-fibred proliferation of ganglion cell fibrils). There were no cases with tangles without plaques but Fischer drew attention to such a case that had been reported by Schnitzler. It was probably a case of Pick's disease (Schnitzler, 1911) . Although the link between the presence of abundant 'Drusen' and presbyophrenic dementia was strong, Fischer also observed presbyophrenic symptoms in a subset of patients with arteriosclerotic dementia (10 out of 44 cases), in the absence of plaques. He called this condition 'arteriosclerotic pseudopresbyophrenia' and concluded that distinct disease processes could give rise to a similar clinical picture. Fischer reported 42 additional cases with senile psychosis, who lacked plaques and did not suffer from presbyophrenic dementia.
He was aware of the fact that the frequent occurrence of abundant plaques in old people without mental impairment could fatally undermine his view that the plaque represents the morphological substrate of presbyophrenic dementia. He therefore investigated the brains of 35 normal individuals aged 60-93 years and found plaques in only 2 cases, which he believed to be indicative of presymptomatic disease. These individuals showed no signs of brain atrophy. It therefore seemed unlikely that plaques were the remnants of degenerated nerve cells. Following a lengthy discussion about possible plaque constituents based on their staining characteristics, Fischer concluded that plaques were made of a proteinaceous metabolic brain product.
In this paper, Fischer also responded to criticisms on his 1907 and 1910 papers. They centred mainly on the link between presbyophrenic dementia and the presence of 'Drusen'. Teophil Simchowicz and Walther Spielmeyer, while acknowledging Fischer's contributions, were of the opinion that the 'Drusen' were characteristic of senile dementia (Simchowicz, 1911) . Simchowicz was the first to use the term 'senile plaque'. What he identified as senile dementia was most similar to simple dementia, a condition Fischer believed to be devoid of plaques. Spielmeyer considered plaques to be a manifestation of normal ageing, whereas Fischer saw them as pathological, even when present in small numbers in an otherwise asymptomatic patient. Fischer's views were remarkably modern. He separated dementia from normal ageing and considered clinical signs not to be decisive by themselves for diagnosis. Instead, he considered the presence in abundance of an identifiable morphological substrate-the 'Druse'-as the defining criterion.
Fischer and Alzheimer
When viewed together, Fischer and Alzheimer described neuritic plaques and neurofibrillary tangles. What gave them the edge over others was their use of the Bielschowsky silver staining technique in cases of dementia. In 1907, Alzheimer described the cooccurrence of plaques and tangles, whereas Fischer described neuritic plaques. This renders their respective contributions complementary, more so because it is now known that paired helical and straight tau filaments are major components of both tangles and abnormal neurites (Goedert and Spillantini, 2006) . It is surprising that it was Alzheimer who went on to discover what was later called the 'Pick body' in two cases of Pick's disease (Alzheimer, 1911) , whereas Fischer, who worked in the Department directed by Pick from 1903 to 1919, does not appear to have examined cases of frontotemporal dementia histologically.
Alzheimer's paper of 1911 and Fischer's papers of 1910 and 1912 show two scientific rivals at the height of their powers. Like others, Alzheimer took issue with Fischer's insistence on a link between presbyophrenic dementia and plaques. Although he agreed that plaques were particularly abundant in cases of presbyophrenic dementia, he did not believe them to be pathognomonic for this condition. He considered plaques to be a histological hallmark of senile dementia that did not, however, cause the disease. Alzheimer credited Fischer with having drawn attention to the relevance of plaques for the diagnosis of senile dementia. He considered his own cases of presenile dementia (Alzheimer's disease) and Fischer's cases of presbyophrenic dementia to be atypical cases of senile dementia. In his 1911 paper, Alzheimer confirmed Fischer's 1907 discovery of the neuritic plaque.
Fischer stood by his distinction between presbyophrenic dementia and simple senile dementia. In the 1912 paper, he also presented and discussed four cases of the entity Kraepelin had named after Alzheimer (only three of these had a presenile age of onset). Fischer did not believe in the existence of a separate Alzheimer's disease and classified these cases as atypical forms of presbyophrenic dementia.
Fischer and Alzheimer also disagreed on the origin of the tangle. Fischer thought that the coarse-fibred fibril proliferation formed de novo and that the constituent material was unrelated to neurofibrils. Alzheimer, by contrast, believed tangles to consist of chemically modified neurofibrils. Fischer considered tangles to be a particularly severe abnormality of ganglion cells that was causing their demise. However, since he found them in only 21% of cases, he did not believe that they were diagnostic of presbyophrenic dementia. Alzheimer believed in the central importance of tangles, even though his second case (Johann Feigl) appears to have lacked them in cerebral cortex. Neither Fischer nor Alzheimer suspected an association between tangles and neuritic changes. It was Bielschowsky who proposed such a link in his paper on a case of Alzheimer's disease published in 1911. He concluded that the changes at the level of cell bodies, axons and dendrites were caused by the deposition of the same unknown substance. (Bielschowsky, 1911) . Like Fischer before him, Bielschowsky identified up to eight different plaque stages.
Fischer's interest in extrasensory perception
During a visit to Vienna in 1916, Fischer met Raphael Schermann, the well-known graphologist and psychic (Hayek, 1921) . Over the next 2 years, Fischer and Schermann met in Vienna and Prague on 27 separate occasions. At each meeting, Fischer put Schermann to the test by asking him to describe in detail the character, physical appearance and life story of individuals unknown to him, based on a sample of their handwriting or on Fischer picturing them in his own mind. At the time, Fischer was working at the Barracks Hospital in Pardubice. This explains why his meetings with Schermann were clustered, often taking place daily for periods of 7-10 days, with lengthy intervals in-between. Fischer published the results of these investigations in his 1924 book entitled 'Experimente mit Raphael Schermann. Ein Beitrag zu den Problemen der Graphologie, Telepathie und des Hellsehens' (Experiments with Raphael Schermann. A contribution to the study of graphology, telepathy and clairvoyance) (Fischer, 1924) . This unusual book purports to study the paranormal in a rigorous and empirical manner. As a by-product, several of the reported case studies throw light on Fischer's own life and personality.
The book describes in detail the 27 sessions, during which Fischer tested Schermann in a total of 280 separate experiments. For each experiment, Fischer decided on whether the outcome was a success, a failure or neither. The overall success rate was 65%, with 27% failures and 8% uncertain responses. Fischer concluded that extrasensory perception was a real phenomenon that could be studied scientifically. This was the time when invisible rays (radium and X-rays) entered public consciousness. Accordingly, Fischer postulated the existence of an unknown energy which, when released from cortical ganglion cells of one individual, was able to influence the equivalent nerve cells in the cerebral cortex of a second individual, resulting in the transfer of psychic phenomena. Fischer wished to continue his study of Schermann's psychic powers after 1918 but this was rendered impossible by Schermann's unwillingness to cooperate any further.
In the memorandum of 1921 entitled 'Psychoanalysis and telepathy', written for his inner circle and published posthumously, Sigmund Freud discussed Schermann's psychic powers (Freud, 1941) . Freud was less impressed by Schermann than Fischer and bemoaned that the analysis of telepathic phenomena tended to concentrate on successes, while ignoring the many failures. On the subject as a whole, Freud nonetheless admitted to a 'favourable prejudice in favour of telepathy', but he believed it to be irrelevant for psychoanalysis.
In the ensuing years, Fischer became a well-known expert in graphology and extrasensory perception whose advice was frequently sought after. He was a member of the Editorial Board of the 'Zeitschrift fü r Parapsychologie' and was called as an expert witness for the prosecution in the trial 'Hanussen-a case of precognition or fraud?', which was held in Litomě řice (Leitmeritz) in northwestern Bohemia in 1929. Erik Jan Hanussen (alias Herschmann Steinschneider) was one of the best-known magicians and clairvoyants of the time (Gorden, 2001 ; for a fictional account of Hanussen's life, see Feuchtwanger, 1944) . Although he claimed to be descended from Danish nobility, he was of Jewish extraction and grew up in Moravia. Hanussen stood accused of duping citizens of Czechoslovakia through superstition and other deceptive means. Despite the prosecution's efforts to expose him as a fraud, Hanussen was acquitted following a demonstration of his psychic powers to the court. He then moved to Berlin, which he took by storm. In March 1932, Hanussen predicted that within a year the National Socialist party would be in power and that Adolf Hitler would be Reichschancellor. Later that year he is said to have given Hitler elocution lessons. The following year, Hanussen was accused of being implicated in the plot that led to the burning of the Reichstag. He was arrested by the SA and executed in March 1933.
World War I and its immediate aftermath were marked by a revival of spiritualism in many countries. Fischer's own interest in extrasensory perception seems to have stemmed from his desire to understand more about the brain-mind conundrum. Since Fischer's time, the study of the paranormal has moved firmly to the outer fringes of the scientific discourse because of a lack of evidence for the existence of genuine paranormal phenomena (Randi, 1982; Macknik et al., 2008) .
The sanatorium at Veleslav|¤ n
In 1908, with his cousin Leo Kosá k, Fischer bought an estate in Veleslavín, on the outskirts of Prague, that they transformed into a sanatorium for the mentally ill. They ran it together until 1939, when the sanatorium was confiscated by the German occupant. In 1942, Kosá k was taken to the ghetto of Terezín, from where he was deported to Auschwitz in October 1944, in what was the last transport leaving Terezín for the East.
For 430 years, Fischer and Kosá k were in charge of the sanatorium; Fischer also lived on its grounds for some of this time. In 1917, Milena Jesenská , the future journalist, translator and friend of Kafka (Kafka, 1952) , then 20 years old, was committed to the Veleslavín sanatorium for nine months at the behest of her father, who was Professor of Oral Surgery at the Czech University in Prague, because of 'a pathological lack of moral concepts and feelings' (Stach, 2008) . When aged 21 years, Jesenská discharged herself, married Ernst Pollak, the man her father loathed, left Prague and moved to Vienna. The sanatorium at Veleslavín entered national consciousness in December 1918, when Tomá š Masaryk returned from exile as the first President of an independent Czechoslovakia (Zeman, 1990) . Charlotte, Masaryk's American wife, who had stayed in Prague during World War I with three of their four children, suffered from bouts of depression requiring hospitalisation. In 1918, she was a patient at Veleslavín. On the day of his inauguration, Masaryk visited her at the sanatorium, where he was greeted by Fischer and Kosá k. Until her death in 1923, Charlotte Garrigue Masaryk spent much time at the sanatorium in Veleslavín, where her husband was a frequent visitor.
Prague and Munich
Why do we speak today of Alzheimer's disease and not of Alzheimer-Fischer's disease or of Fischer's disease? It is interesting to speculate why Alzheimer's work is remembered so much better than Fischer's. This was not always the case. Early on, plaques were often referred to as 'Fischer's plaques' or 'Redlich-Fischer's' plaques (see for instance Schrö der, 1911; Uyematsu, 1923; Divry, 1927) . Alzheimer also mentioned Fischer's plaques in his 1911 paper. Presbyophrenic dementia and Alzheimer's disease were used interchangeably for many years (see for instance Stoddard, 1913) . In successive editions of Bleuler's standard textbook of Psychiatry in German, including the eighth published in 1949, the relevant heading read 'Alzheimer's disease (and the presbyophrenia of O. Fischer)' (Bleuler, 1949) . However, by the ninth edition published in 1955, it had been shortened to 'Alzheimer's disease' (Bleuler, 1955 ). Fischer's work was now discussed under this heading and the concept of presbyophrenia was said to be obsolete. The progressive disuse of presbyophrenic dementia will no doubt have contributed to the neglect Fischer's work has suffered.
When it comes to his scientific legacy, Fischer was not helped by either the time and place he lived in. He left his research position at the German University in 1919 and his right to teach there was forcibly removed in 1939. He died tragically in 1942 as one of the millions of innocent victims of the National Socialist regime. The German University ceased to exist in 1945, following a long history of German nationalism, anti-Semitism and, in its final years, collaboration with the German occupant (Rothkirchen, 2005) . Following the Prague coup of February 1948, Czechoslovakia came under Communist rule until the Velvet Revolution of November 1989. Given all this, it is not difficult to see how Fischer's contributions came to be forgotten. He does not appear to have had any students who could have continued his work and there never was a Prague school of neuropathology. The German and Czech Universities were at odds throughout their parallel existence and it is therefore hardly surprising that after 1945 there was no great desire in Czechoslovakia to keep the memory of the German University alive.
Contrast this with Alzheimer. He worked at the Clinic whose head, Kraepelin, had not only named the disease after him, but was also one of the most influential psychiatrists of the time. (Weber, 1996) , the Munich Institute was reconstituted after World War II as the Max-Planck-Institute of Psychiatry located in Munich's Kraepelinstrasse. The memory of Alzheimer's contributions was kept alive through all these years.
Kraepelin defined Alzheimer's disease as a rare form of presenile dementia. It was only in the 1970s that it became widely accepted that most patients with clinically defined senile dementia (onset of disease after 65 years) have very similar pathological changes in their brains as patients in their presenium with Alzheimer's disease (Ballenger, 2006) . As a result, rather than change the name of the disease, the concept of Alzheimer's disease was widened significantly (Katzman, 1976; Katzman and Bick, 2000) . This redefinition, more than anything, turned Alzheimer into a household name, synonymous with the most common form of severe, agerelated memory loss.
